A case is described of gross subcutaneous emphysema progressing to acute respiratory obstruction. The case is assessed with reference to a short review of the literature and a plea is made for awareness of serious complications of an apparently benign condition.
INTRODUCTION
Subcutaneous emphysema is rarely considered a malignant condition per se. Indeed, in the opinion of many authors (Macklin and Macklin 1944 , Sivak 1964 , Lightman and Lincoln 1967 such a leak of air from the mediastinum may act as a safety valve against pressure effects. Treatment is usually directed towards associated life-threatening conditions such as pneumothorax, pneumomediastinum or pulmonary interstitial emphysema.
A search of the literature has revealed very few cases where pharyngeal emphysema was the main problem. Charlebois (1964a) describes two cases following dental treatment with gaspowered drills and his subsequent review (1964b) included three further cases. Gardner and Jones (1921) mention a case with airway problems, and a few authors such as Brill, Falsetti and Lipton (1966) and Corkery (1970) , mention hoarseness or aphonia with subcutaneous emphysema following parturition.
A case is described of supra-glottic respiratory obstruction illustrating a rare complication of subcutaneous emphysema.
CASE REPORT
At 2300 hours on 7th August, 1972, a 64-yearold male patient was admitted to the Intensive Care Unit of the Royal Adelaide Hospital. The presenting complaint was pain on the right side of the chest associated with swelling; both following a minor fall two days previously.
Examination showed the swelling to be subcutaneous emphysema which by this time extended from the face to the lower abdomen, including both arms, where air bubbles could easily be " fluctuated". There was no respiratory distress, cyanosis or tracheal deviation, and both sides of the chest sounded normal to percussion and auscultation.
Chest radiography (since reviewed) showed no pneumothorax, but a fracture of the right seventh rib was suspected (Figures 1, 2) . Needle aspiration of both sides of the chest confirmed the absence of pneumothorax. No treatment was considered necessary.
Under observation, the emphysema gradually spread to involve the whole body surface area, still with no respiratory distress. The main subjective sensation was loss of vision due to swollen eyelids.
Three hours after admission the patient suddenly sat forward clutching his neck. His laboured respiratory effort gave the typical appearance of partial upper airway obstruction, which rapidly became complete with respiratory arrest and!absent pulses. FlGlJRE 2.-IllitiaJ lateral X-ray demonstrating the expansion of pre-sternal tissues.
Endotracheal intubation was carried out with great mechanical difficulty.
In addition to masseter spasm, the whole architecture of the pharynx was distorted by swollen mucous membrane. The larynx, when eventually seen, was completely obstructed by grossly expanded ary-epiglottic folds.
These, however, were parted with surprising ease by the 6 ·0 mm cuffed endotracheal tube chosen.
Ventilation with 100 per cent oxygen immediately restored his colour and pulses but was made difficult by the emphysematous thoracic tissues acting as a tight " cuirass ".
The chest problems plus the hypoxic insult decided a course of paralysis and artificial ventilation. At 900 ml tidal volume with a Bird Mark 6/14 ventilator, registered pressures were 40-45 cm H 2 0.
It was thought safer to assume a pneumothorax, and a small incision was made over the right second interspace prior to insertion of an underwater seal drain. A startlingly loud hiss of air was accompanied by a progressive deflation of the expanded tissues. Ventilation became correspondingly easier and peak pressures dropped to 20-25 cm H 2 0. Air was now obtained from both pleural tubes, their position being checked radiologically.
The situation was unchanged on laryngoscopy at 48 hours. The ary-epiglottic folds still formed a complete cuff around the endotracheal tube.
Rapid resolution was achieved 24 hours later by the patient removing the endotracheal tube and maintaining adequate respiratory function.
Complete recovery was punctuated by a persistent but gradually improving tachycardia, collapse of the right lower lobe, left-sided pneumonia, and delirium tremens. The patient was discharged from hospital 28 days after admission. DISCUSSION Gardner and Jones (1921) described a case of inspiratory and expiratory dyspnoea of similar aetiology which resolved spontaneously. The remarkable feature here was the lack of spontaneous resolution and the rapid transition to complete respiratory obstruction from no dyspnoea. Charlebois (1964b) states that only 5-10 ml of air in the larynx is sufficient to cause obstruction. This is in contrast to a paper by Rivas (1950) which, in discussing induced emphysema for radiological diagnosis, states that emphysema is quite harmless even when it affects the vocal cords.
It would seem likely that once emphysema had caused partial obstruction, increasing respiratory effort sucked in more air, spiralling to rapid complete obstruction. The ease of parting the ary-epiglottic folds (in retrospect a larger tube would have been suitable) would suggest that the spongy tissue acted as a " flapvalve ".
Pneumothorax was not a feature of the acute phase. This accords well with Macklin and Macklin (1944) and the concept of malignant pulmonary interstitial emphysema.
A large body of work has accumulated regarding this condition, beginning with Laennec's original description.
The 1918 influenza pandemic stimulated Kelman (1919) and others to investigate the condition. She Anaesthesia and Intensive Care, Vol. II, No. 1, February, 1974 observed experimentally that increased pulmonary pressure caused rupture of some of the superficial distended air vesicles and air escaped under the visceral pleura.
The classical papers of Macklin (1937) and Macklin and Macklin (1944) completed the work. They showed that air entering pulmonary interstitial tissues from rupture of marginal alveoli dissects its way along perivascular sheaths to the hilar region with eventual pneumomediastinum. Air accumulates in the mediastinum under increasing tension, often relieved by escape into the neck, axilla, retroperitoneal tissues or pleural cavities.
This would appear to be the sequence of events here. The fall caused a sudden increase in intra-pulmonary pressure followed by alveolar rupture. Absence of an initial pneumothorax agrees with Macklin's (1937) experiments. He stated that it was possible to have pulmonary interstitial emphysema without pneumothorax and concluded that pneumomediastinum is never caused by pneumothorax. In the later paper he went further in believing spontaneous pneumothorax to be initiated by pulmonary interstitial emphysema.
The " relief valve" of subcutaneous emphysema has been stressed by many authors. Lightman and Lincoln (1967) concluded that a main factor leading to recovery in their patient was release of air to produce subcutaneous emphysema. The case described here illustrates a rare danger of this conclusion. Possibly the relief-valve is limited by the distensibility of the skin, air then invading any low pressure area, e.g. larynx and pharynx. However, in the specific concept of relieving mediastinal pressure the blow-off effect of subcutaneous emphysema is real.
The effects of pulmonary interstitial emphysema have been succinctly divided into "air block" (when air pressure around lung vessels interferes with the cardiovascular system) and "air lock" (when the lung is splinted in inspiration). The persistent tachycardia of this patient may have been a consequence of air block.
No paper has surveyed the frequency of pulmonary complications following an episode of interstitial emphysema. It is suggested that the subsequent lobar collapse and contralateral pneumonia mentioned in this case may be more than fortuitous. Nicholas (1957) , in an excellent discussion of mediastinal emphysema and its treatment, includes multiple subcutaneous incisions or aspiration but classifies them as radical procedures. In view of the experience here, perhaps such simple manoeuvres should occupy a more prominent place in initial treatment.
No further suggestion can be made for prophylaxis of the near catastrophe described. Endotracheal intubation is a major undertaking for a condition which is usually self-limiting; positive pressure ventilation may prove disastrous if marginal alveoli are ruptured; and pneumomediastinum can occur even with a pleural drain in situ (J oannides and Tsoulos 1930) . A plea can only be made for awareness of the possible accompaniments of subcutaneous emphysema.
Malignant pulmonary interstitial emphysema must be considered in any major injury. McCaughey, Coppel and Dundee (1973) do not mention it in a recent paper on blast injuries to the lung. Admittedly their cases were complicated. They suggest the blanket diagnosis of Moore et al. (1969) of "post-traumatic pulmonary insufficiency". Post -traumatic respiratory insufficiency might be more descriptive, drawing attention to problems such as described, as well as the purely pulmonary.
